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i) Introduction 
A reduction of reversed gas flow toward main plasma in a 
gas divertor is required to achieve both a low thermal load 
on a divertor plate and high magnetic confinement in the 
main plasma. In the divertor system proposed by us, a high 
vacuum region is placed between the divertor region and the 
monitoring region. 1,2) In this paper, impurity transport of 
the divertor materials in' the plasma is investigated by using 
IPD-II (Iest Plasma generated by Direct current). 
ii) Experimental apparatus 
Experimental setup was shown in Fig.l. Ihe helium 
plasma generated in a plasma source traveled through a 
monitoring chamber, contacted with a divertor plate, and 
·finally relaxed to neutral gasses. 
Emission of plasma in the experimental region was guided 
to a spectrophotometer through the optical window, lens, and 
optical fiber. Ihese optical elements are made of quartz 
glass for the measurement of ultra violet spectra. ICCD of 
Princeton Instruments was attached to the spectrophotometer 
of Nikon- Mcpherson(type 2061) with 1200 IImm grating. 
Ion temperature was estimated from the Doppler boarding of 
spectral line from the plasma. 
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Fig. I. Experimental apparatus ofIPD-II (NlFS). 
iii) Results 
Resolution of ICCD and the instruments function of 
optical system are estimated to be 0.0145nmJpixel and 
0.087nm by using low pressure mercury lamp at around 
900nm region, respectively. The divertor plate made of 
carbon is used in the experiments. Helium spectral line 
(468.6nm) is measured using second order diffraction line of 
1200 IImm grating. Figure 2 shows helium ion temperature 
as a function of discharge current. Ion temperature 
increases with the increase of discharge current at different 
measured positions. 
Ihe spatial distributions of ion temperature at the position 
ranging from plasma source to divertor plate are shown in 
Fig.3. The ion temperature slightly increases with 
increasing the distance from the divertor plate. The ion 
temperature is difficult to determine at a down stream region 
of plasma flow and/or in a low discharge current operation 
according to faint emission intensity from the plasma. 
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Fig.2 Ion temperature vs. discharge current. 
9 
B 
">7 
• 
";;'6 
.a 5 
E 
1l.4 
E 
$3 
c 
.22 
o 
o 
+- Down stream 
/'" __ 50[A] 
------
/'" --+- 75[A] 
.-
-- ----' 
x .-! x-IOO[A] 
x- ::::::--- / --+-125[A] 
.......-
----150[A] 
discharge current 
50 100 150 200 
Distance from divertor plate (em) 
Fig.3 Ion temperature distribution vs. distance from the 
divertor plate. 
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